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DETAILED ACTION 

1 . Preliminary amendment received on 03/06/06 has been entered into record. Claims 1-13 
are pending. 

Priority 

2. Examiner acknowledged that this application 10/570,665 files on 03/06/06 claims the 
benefit to the foreign application 2003-3 15986 files on 09/08/03. Receipt is acknowledged of 
papers submitted under 35 U.S.C. 1 19(a)-(d), which papers have been placed of record in the file 

Specification 

3. The specification is objected to because of the following informalities: 

a. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

b. Page 4, lines 28-30, "either one of the fitting surface of the active layer wafer and 
the fitting surface of the supporting wafer" should read "either one of the fitting surface 
of the active layer wafer or the fitting surface of the supporting wafer". Similar errors 
have been found in the rest of the specification. 

Appropriate action is required. 

Claim Objections 

4. Claims 2-4 are objected to because of the following informalities: 

a. As to claims 2 and 4, lines 2-3, "either one of said fitting surface of said active 
layer wafer and said fitting surface of said supporting wafer" should read "either one of 
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said fitting surface of said active layer wafer or said fitting surface of said supporting 
wafer". 

b. As to claim 3, line 3, "the epitaxial growth method" lacks antecedent basis. 
Appropriate action is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 6 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by Moriceau et 
al. (6,756,285 Bl and Moriceau hereinafter). 

7. As to claim 1, Moriceau discloses a multilayer structure with controlled internal stresses 
and making same comprising: 

a manufacturing method of a bonded wafer (col. 1, lines 6-22), in which the bonded 
wafer is manufactured by bonding a wafer for active layer wafer (the first main layer 1 10a, 
Fig. 7) with a supporting wafer (the second main layer 1 10b, Fig 7), where the active layer 
wafer and the supporting wafer, which are to be bonded together (col. 10, lines 16-19), have 
fitting surfaces, respectively, for fitting to each other (silicon nitride film 130 and silicon 
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oxide film 120 as shown in Fig. 7), each of the fitting surfaces comprising a part of a 
spherical surface having the same curvature (Fig. 7; when the first main layer 1 10a and the 
second main layer 1 10b, each having the same curvature, are bonded together, the interface 
between the silicon oxide film 120 and the silicon nitride film 130 is a spherical surface and each 
the first main layer 1 10a and the second main layer 1 10b is a part of the spherical surface). 

8. As to claim 6, Moriceau discloses a multilayer structure with controlled internal stresses 
and making same comprising: 

ion-implanting of hydrogen gas or noble gas into the active layer 
wafer to form an ion-implanted layer in the active layer wafer (1 12, Fig. 7; col. 9, lines 42- 
49); subsequently bonding the active layer wafer with the supporting wafer to form the 
bonded wafer (col. 10, lines 16-19); and then heat treating the bonded wafer by holding it at 
a predetermined temperature so as to induce a cleavage and separation at the site of ion- 
implanted layer as an interface (col. 10, lines 23-34). 

9. As to claim 7, Moriceau discloses a multilayer structure with controlled internal stresses 
and making same comprising: 

a bonded wafer manufactured by bonding an active layer wafer (first main layer 
1 10a, Fig. 7) with a supporting wafer (second main layer 1 10b, Fig. 7), in which the active 
layer wafer and the supporting wafer, which are to be bonded together (col. 10, lines 16- 
19), have fitting surfaces, respectively, for fitting to each other (silicon nitride film 130 and 
silicon oxide film 120 as shown in Fig. 7), each of the fitting surfaces comprising a part of a 
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spherical surface having the same curvature (Fig. 7; when the first main layer 1 10a and the 
second main layer 1 10b, each having the same curvature, are bonded together, the interface 
between the silicon oxide film 120 and the silicon nitride film 130 is a spherical surface and each 
the first main layer 1 10a and the second main layer 1 10b is a part of the spherical surface). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Paieniabilhy shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

1 1 . Claims 2-5 and 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moriceau in view of Kuwahara et al. (2001/0029072 Al) and Nakazato et al. (US Patent No. 
5,071,785 and Nakazato hereinafter). 
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12. As to claims 2, 3, 5 and 8, although Moriceau discloses substantial features of the 
claimed invention (see paragraphs above), it fails to disclose: 

in which at least either one of the fitting surface of the active layer wafer and the 
fitting surface of the supporting wafer includes a hetero structure along a thickness-wise 
direction [claim 2] ; 

in which said hetero structure is provided along the thickness-wise direction in the 
epitaxial growth method [claim 3]; 

in which the hetero structure is disposed in a top and a back surfaces, 
respectively, of the active layer wafer or the supporting wafer, and the 
hetero structure in the top and the back surfaces are different in thickness from each other 
[claims 5 and 8]. 

Nonetheless, these features are well known in the art and would have been an obvious 
modification of the method disclosed by Moriceau, as evidenced by Kuwahara. 

Kuwahara discloses a method of recycling a delaminated wafer and silicon wafer used for 
the recycling comprising: 

in which at least either one of the fitting surface of the active layer wafer and the 
fitting surface of the supporting wafer includes a hetero structure along a thickness-wise 
direction (oxide layer 3 and epitaxial layer 13 together form the hetero structure as shown in 
Fig. lb) [claim 2] to form an SOI layer after bonding separation; 

in which the hetero structure is provided along the thickness-wise direction in the 
epitaxial growth method ([0054], lines 5-7, the epitaxial layer 13 in the hetero structure was 
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formed in a epitaxial growth method) [claim 3] to reprocessing the epitaxial wafer many times 
for reuse; 

in which the hetero structure is disposed in a top and a back surfaces, 
respectively, of the active layer wafer or the supporting wafer, (the hetero structured formed 
by oxide layer 3 and epitaxial layer 13 is disposed on the active layer wafer represented by bond 
wafer 2 as shown in Figs, la-lc) and the hetero structure in the top and the back surfaces 
are different in thickness from each other (top surface of bond wafer 2 containing oxide layer 
3 and epitaxial layer 13 is thicker than the back surface of bond wafer 2 containing oxide layer 3) 
[claims 5 and 8] to form an SOI layer with high crystal quality and high thickness uniformity. 

Given the teaching of Kuwahara, a person having ordinary skills in the art at the time of 
the invention would have readily recognized the desirability and advantages of modifying the 
method disclosed in Moriceau by employing the well known and conventional features of a 
hetero structure that is provided in a epitaxial method, such as disclosed by Kuwahara, in order 
to improve the productivity of the SOI wafer having high quality SOI layer and cost reduction 
can be achieved. 

However, the Examiner notices that the structure in Fig. 1 of Kuwahara does not have a 
spherical surface and the oxide layer 3 might prevent the bond wafer from warping before 
bonding as required by claim 1, therefore, not combinable with Moriceau or destroys Moriceau. 
Nonetheless, Nakazato discloses a method for preparing a substrate for forming semiconductor 
devices by bonding warped wafers comprising: 

pre-warping a similar structure as the structure in Fig. 1 of Kuwahara before 
bonding (Fig. 1A, col. 4, lines 12-23). 
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Given the teaching of Nakazato, a person having ordinary skills in the art at the time of 
the invention would have readily recognized the desirability and advantages of modifying the 
method disclosed by Moriceau in view Kuwahara by employing the well known and 
conventional features of pre -warping, such as disclosed by Nakazato, in order to form a 
semiconductor device with an SOI structure which is free from warp and exhibits high precision 
in flatness. 

Accordingly, it would have been obvious to a person having ordinary skills in the art at 
the time of the invention to modify the method disclosed in Moriceau by employing the 
techniques disclosed in Kuwahara and Nakazato in order to obtain the advantages found in both 
techniques (high quality SOI layer, cost reduction, and an SOI layer that is free from warp). 

13. As to claims 10, 1 1 and 13, Moriceau discloses a multilayer structure with controlled 
internal stresses and making same comprising: 

ion-implanting of hydrogen gas or noble gas into the active layer 
wafer to form an ion-implanted layer in the active layer wafer (1 12, Fig. 7; col. 9, lines 42- 
49); subsequently bonding the active layer wafer with the supporting wafer to form the 
bonded wafer (col. 10, lines 16-19); and then heat treating the bonded wafer by holding it at 
a predetermined temperature so as to induce a cleavage and separation at the site of ion- 
implanted layer as an interface (col. 10, lines 23-34). 



14. Claims 4, 9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moriceau in view of Linn et al. (5,362,667 and Linn hereinafter) and Nakazato. 
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15. As to claims 4 and 9, although Moriceau discloses substantial features of the claimed 
invention (see paragraphs above), it fails to disclose: 

in which at least either one of the fitting surface of the active layer wafer and the 
fitting surface of the supporting wafer includes an insulating film along a thickness-wise 
direction [claim 4] ; 

in which the insulating film is disposed in a top surface and a back surface, 
respectively, of the active layer wafer or the supporting wafer, and the insulating film in 
the top and the back surfaces are different in thickness from each other [claim 9]. 

Nonetheless, these features are well known in the art and would have been an obvious 
modification of the method disclosed by Moriceau, as evidenced by Linn. 

Linn discloses a bonded wafer processing comprising: 

in which at least either one of the fitting surface of the active layer wafer and the 
fitting surface of the supporting wafer includes an insulating film along a thickness-wise 
direction (oxide 706 and nitrox 707, or oxide 716 and nitrox 717, together form the insulating 
film on the wafer 702, or 712, as shown in Fig. 7a) [claim 4] to form an SOI structure after 
bonding separation; 

in which the insulating film is disposed in a top surface (oxide 706 and nitrox 707 or 
oxide 716 and nitrox 717 as shown in Fig. 7a) and a back surface (oxide 704 or 714 as shown 
in Fig. 7a), respectively, of the active layer wafer (device wafer 702, Fig. 7a) or the 
supporting wafer (handle wafer 712, Fig. 7a), and the insulating film in the top and the back 
surfaces are different in thickness from each other (the thickness of oxide 706 and nitrox 707, 
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or oxide 716 and nitrox 717, is thicker than the oxide 704, or 714, as shown in Fig. 7a) [claim 9] 
to neutralize the positive charges at the interface generated by radiation. 

Given the teaching of Linn, a person having ordinary skills in the art at the time of the 
invention would have readily recognized the desirability and advantages of modifying the 
method disclosed in Moriceau by employing the well known or conventional features of using 
different thickness insulating films, such as disclosed by Linn, in order to improve the SOI 
structure's radiation hardness. 

Examiner notices that the structure in Fig. 7a of Linn does not have a spherical surface 
and the structure in Fig. 7a of Linn might prevent the wafers from warping before bonding as 
required by claim 1, therefore, not combinable with Moriceau or destroys Moriceau. 
Nonetheless, Nakazato discloses a method for preparing a substrate for forming semiconductor 
devices by bonding warped wafers comprising: 

pre-warping a similar structure as the structure in Fig. 7a of Linn before bonding 
(Fig. 1A, col. 4, lines 12-23). 

Given the teaching of Nakazato, a person having ordinary skills in the art at the time of 
the invention would have readily recognized the desirability and advantages of modifying the 
method disclosed by Moriceau in view of Linn by employing the well known and conventional 
features of pre-warping, such as disclosed by Nakazato, in order to form a semiconductor device 
with an SOI structure which is free from warp and exhibits high precision in flatness. 

Accordingly, it would have been obvious to a person having ordinary skills in the art at 
the time of the invention to modify the method disclosed in Moriceau by employing the 
techniques disclosed in Linn and Nakazato in order to obtain the advantages found in both 
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techniques (improving the SOI structure's radiation hardness and an SOI structure that is free 
from warp). 

16. As to claim 12, Moriceau discloses a multilayer structure with controlled internal stresses 
and making same comprising: 

ion-implanting of hydrogen gas or noble gas into the active layer 
wafer to form an ion-implanted layer in the active layer wafer (1 12, Fig. 7; col. 9, lines 42- 
49); subsequently bonding the active layer wafer with the supporting wafer to form the 
bonded wafer (col. 10, lines 16-19); and then heat treating the bonded wafer by holding it at 
a predetermined temperature so as to induce a cleavage and separation at the site of ion- 
implanted layer as an interface (col. 10, lines 23-34). 

Contact Information 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ming Hung Hung whose telephone number is (571)270-3832. 
The examiner can normally be reached on Monday through Friday 7:30AM-5 :00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Benson can be reached on (571)272-2227. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 



Application/Control Number: 10/570,665 Page 12 

Art Unit: 2887 

applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ming Hung Hung/ /Uyen-Chau N. Le/ 

Examiner, Art Unit 4158 Primary Examiner, Art Unit 4158 



